Changes in content of neuroactive amino acids and acetylcholine in the rat hippocampus following transient forebrain ischemia.
Changes in content of selected neuroactive amino acids [glutamic acid, aspartic acid, glycine, gamma-aminobutyric acid (GABA) and taurine] and acetylcholine (ACh) in the rat hippocampus following transient forebrain ischemia were investigated using male Wistar rats. Rats were allowed to survive for 1 or 5 days following 10 or 20 min of 4-vessel occlusion, and killed by a focused microwave irradiation. A significant reduction in all neuroactive amino acids examined except GABA was noted in the hippocampus on the fifth day. One day after the 4-vessel occlusion for 10 min, no significant effect on the content of neuroactive amino acids in all brain areas was observed. gamma-Aminobutyric acid content in the hippocampus was only significantly reduced on the fifth day after the occlusion for 20 min. Similarly, a significant decrease in ACh content in the hippocampus was observed on the fifth day after the occlusion for 20 min. Considering the data that a significant loss of neuronal cells in the hippocampus (delayed neuronal death) was detected only 5 days after the 4-vessel occlusion, it can be said that the alterations in the hippocampus of neuroactive amino acids such as glutamic acid, aspartic acid, glycine and taurine are more sensitive than those in GABA and ACh against cerebral ischemia. A possible correlation of these changes of neuroactive amino acids in the occurrence of delayed neuronal death in the hippocampus is also suggested.